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ABSTRACT

Objective: Muscle cramps, sleep disorders, and irritability due to Mg deficiency; and sleep and behavioral disorders
associated with Zn deficiency and being cofactors in the melatonin synthesis have suggested that plasma Mg and Zn
may be in lower levels in colicky infants. This study aimed to compare plasma Mg and Zn levels of colicky infants and
the mothers with controls.

Material and Methods: Fifty infants diagnosed with infantile colic and 22 controls aged 1-3 months with their mothers
were included in this cross-sectional study. Colic group was divided into two subgroups; Firts infants who were
given Mg-containing herbals (herbals-group, n=12) and second infants who were not given any Mg or Zn-containing
supplement (study group, n=27). Plasma Mg and Zn levels were measured by Atomic Absorption Spectrophotometer
on flame photometry.

Results: Mg levels (mg/dl) of the infants were not different between study group (2.46+0.27) and controls (2.37+0.25)
(p=0.70). However, plasma Mg levels were higher in the herbals-group (2.68+1.90) than the study group (2.46+0.27)
and controls (2.37+0.25) (p=0.04, p=0,004; respectively). Zn levels (mg/dl) of the infants and Mg and Zn levels of the
mothers were not different between the groups (p=0.36, p=0.61, p=0.22; respectively). In the herbals-group, four
parents reported that the Mg-containing herbals were useful, but Mg levels of their infants were found similar with the
infants whose parents reported that Mg-containing herbals were not useful (p=0.79).

Conclusion: Plasma Mg and Zn levels of colicky infants and their mothers were not different from healthy controls in this
study. Further studies are needed to determine the effect of Mg supplementation on colic severity.
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Amac: Melatonin sentezinde kofaktor olmalari; Mg eksikligine bagl kas kramplari, uyku bozukluklar, irritabilite ve Zn
eksikligi ile iligkili uyku ve davranis bozukluklar olmasi infantil kolikli bebeklerin plazma Mg ve Zn dUzeylerinin distk
olabilecegini akla getirmistir. Bu calismada infantil kolikli bebeklerin ve annelerinin plazma Mg ve Zn dizeylerinin
kontrollerle karsilastirimasi amaclanmistir.
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Gere¢ ve Yontemler: Bu kesitsel calismaya infantil kolik tanisi alan 1-3 aylik 50 bebek ve 22 saglikli kontrol anneleri ile birlikte dahil
edilmistir. Kolik grubu iki alt gruba ayrimistir; (1) Mg igeren bitki ¢aylari verilen bebekler (bitki cayr grubu, n=12), (2) Mg ya da Zn igeren
herhangi bir destek veriimeyen bebekler (calisma grubu, n=27). Plazma Mg ve Zn dizeyleri flame fotometride Atomik Absorbsiyon

Spektrofotometresi ile dlgtiimUstdr.

Bulgular: Bebeklerin Mg dlzeyleri (mg/dl) agisindan calisma grubu (2.46+0.27) ve kontrol grubu (2.37+0.25) arasinda fark yoktu (p=0.70).
Bununla birlikte plazma Mg dUzeyleri bitki cayl grubunda (2.68+1.90) calisma (2.46+0.27) ve kontrol grubundan (2.37+0.25) daha yUksekti
(sirasiyla p=0.04, p=0.004). Bebeklerin Zn dizeyleri, annelerinin Mg ve Zn dizeyleri gruplar arasinda farkli degildi (sirasiyla p=0.36, p=0.61,
p=0.22). Bitki cayl grubunda dort aile Mg-igeren bitki gaylarindan fayda gordUklerini bildirdi, ancak bebeklerinin Mg duizeyleri Mg-iceren
bitki caylarindan fayda gérmedigini belirten ailelerinki ile benzer bulundu (p=0.79).

Sonug: Kolikli bebeklerin ve annelerinin plazma Mg ve Zn dizeyleri saglikli kontrollerinden farkl degildir. Mg desteginin kolik siddeti Uzerine

etkisinin arastinimasi i¢in daha ileri calismalara ihtiyac vardrr.
Anahtar Kelimeler: infantil kolik, Magnezyum, Ginko

INTRODUCTION

Infantile colic is defined as inconsolable crying episodes lasts
more than three hours per day, more than three days per week,
and longer than three weeks, and it occurs especially during
the evening (1). It affects approximately 10% to 40% of infants
worldwide and peaks at around six weeks of age. Although
infantile colic is known as a benign condition that resolves by
three to six months of age spontaneously, it is one of the main
causes of pediatric consultation because of its distress on
parents (2-4).

Since the cause of infantile colic is not fully understood, there
is no specific treatment. One of the proposed etiologic factors
is increased serotonin effect that cause intestinal smooth
muscle contractions and low melatonin level insufficient to relax
intestinal smooth muscles (5-7). The rate of melatonin formation
depends on the activity of arylalkkylamone-N-acetyltransferase
(AANAT) and its activity needs magnesium and zinc as cofactors
(8-10). Although all infants have low melatonin levels in the first
3 months of life, some of them exhibit colic findings. Therefore,
it was thought that low Mg or Zn levels in colicky infants may
result in decreased AANAT activity and contribute to decrease
in melatonin production. In a few studies, it was shown that
magnesium (Mg) and zinc (Zn) deficiencies decrease plasma
melatonin levels and their supplementations increase melatonin
levels (10-13).

Furthermore, it is reported that magnesium deficiency may
lead to muscle cramps, sleep disorders, irritability and zinc
deficiency sleep and behavioral disorders (14-16).

There is no study searching for Mg and Zn in colicky infants
in the literature. In this study, we aimed to compare plasma
Mg and Zn levels of colicky infants with healthy controls. Since
the plasma Mg and Zn levels of the infants would be closely
associated with the mothers’ levels, Mg and Zn levels of the
mothers were also aimed to compare.

MATERIAL and METHODS

Fifty infants aged between 4 weeks to 3 months, admitted
to Well Child Clinic between June 2014 and July 2015, and

Study group Control group
50 colicky infant diagnosed
with Wessel’s rules
No Zn or Mg treatment

22 healthy

infants
No Zn or Mg treatment

An infant was given herbal and
an improper sample were excluded

Infants who were given
both Mg containing herbals and Zn containing supplements
were excluded (n=10)

n= 20 controls

\Y

Infants who were given Mg containing herbals:
Herbals group (n=12)

Infants who were not given
any Mg or Zn containing supplements;
Main Study group (n=27)

(There was no infant taking only Zn containing supplements
and 1 sample was improper for analysis)

Figure 1: Flow chart of the study.

diagnosed as infantile colic according to Wessel's rules were
included to the study group with their mothers. Twenty-two
healthy babies were included to the control group with their
mothers. The Ethical Committee in Erciyes University approved
this study and parents’ written informed consent was also
obtained prior to the study.

The infants with congenital anomalies or those with chronic
diseases, also having an acute infection or low birth weight,
equal or smaller than 36 gestational weeks were excluded from
the study. A questionnaire about sociodemographic features
and family history was applied to both families of the study and
control groups. Basic features of the study and control groups
are shown in Table I.

No infants or mothers were given Zn or Mg treatment. However,
in the study group there were infants who were given Mg
containing herbals (cumin or fennel tea) or Zn containing food
supplements. Therefore, study group divided into the subgroups
but infants who were given both Mg containing herbals and Zn
containing food supplements were not included for analysis.
The flow chart of the study was shown in figure 1.
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Random venous blood samples were taken from infants and
mothers included in the study and control groups. Total plasma
Mg and Zn levels of infants and mothers were measured by
Atomic Absorption Spectrophotometer (Thermo ICE 3000)
on flame photometry. For total Mg measurement Standard
Reference Material (SRM) MgCl, in 6% HCI and for Zn
measurement Zn(NO,), were used.

Samples were diluted with lanthanum-HCL solution to reduce
interference from anions and reduce viscosity. The diluted
samples were aspirated into an air-acetylene flame where
ground state Mg and Zn ions absorb light from hollow cathode
lamps at the wavelength 285.2 and 213.9 nm, respectively.
This absorption of light was measured at wavelengths that
are directly proportional to the number of ground states of Mg
and Zn. Haemolysed samples were not used as erythrocytes
contain higher concentrations of magnesium than serum or
plasma. Erciyes University Scientific Research Unit funded this
study.

Table I: Basic characteristics of the infants and parents.

Statistical analysis

Statistical analysis of the study was performed by using SPSS
22. Whether the distribution of numerical variables was normal
or not, evaluated by the Shapiro-Wilk normality test. The mean
+ SD was used for normally distributed data, and median (min-
max) for abnormal distributed data values. For the comparison
of two independent groups; Independent Samples t-test was
used for normally distributed data, Mann-Whitney U test was
used for abnormally distributed data. The chi-square (x?) analysis
was used for the comparison of categorical variables. The
one-way analysis of variance (ANOVA) was used to compare
independent groups. Significance was accepted as p <0.05.

RESULTS

Both infantile colic and control groups were similar in terms
of gender, birth weight, actual weight, birth order, gestational
age, type of delivery, nutritional status, maternal age, paternal

Study group Controls
(n=50) (n=22) p

Age (days), mean+SD 51.6 = 18.09 63.5+19.8 0.020
Gender, n(%)

Female 24 (48) 8 (36.4) 0.360

Male 26 (52) 14 (683.6)
Gestational age, mean+SD 38 +1.4 38.5+1.4 0.100
Birth weight (g), mean+SD 3033.7+438.9 3117.7+£502.1 0.650
Type of delivery, n(%)

Vaginal 20 (40) 11 (50) 0.430

Cesarean section 30 (60) 11 (50)
Actual weight (g) 4842.6+871.1 5149.1+£852.7 0.060
Birth order

1 26 (52) 9 (41)

2 11(22) 9 (41) 0-250

>3 13 (26) 4 (18)
Mother’s age, mean+SD 27.64 + 5.36 27.4 +6.3 0.840
Father’s age, mean+SD 31.5+£5.8 30.7£55 0.870
Mother education (years)

<5 11 (22) 3 (14)

6-11 (56) 13 (59) 0.690

>12 11 (22) 6 (27)
Mother’s job, n(%)

House wife 42 (84) 18 (82) 0.820

Working 8 (16) 4(18)
History of gestational diabetes, n(%) 5(10) 29 1.000
History of preeclampsia, n(%) 3 (6) 2(9) 0.640
Weight gain during pregnancy (kg) 11.35+ 4.6 13.36 £ 4.9 0.190
Mother smoking status, n(%)

During pregnancy 9(18) 1) 0.130

During lactation 8(16 14.5) 0.120
Feeding pattern, n(%)

Exclusively breastfeeding (68) 14 (64) 0.710

Breastfeeding plus formula feeding 16 (32) 8 (36)
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Table II: Plasma magnesium and zinc levels of infants and mothers in the study subgroups and controls.

Herbals group Main Study group Controls P
Magnesium levels (mg/dl)
infants 2.68 + 1.90° 2.46 £ 0.27° 2.37 + 0.25° 0.005*
n=12 n=27 n=20
Mothers 2.29+£0.20 2.32 +0.30 2.25+0.28 0.610
n=12 n=27 n=20
Zinc levels (mg/dl)
infants 60.72 + 7.65 58.84 + 9.29 55.07 + 11.38 0.360
n=12 n=27 n=20
Mothers 59.383 + 6.13 59.19 + 9.48 54.52 + 10.60 0.220
n=12 n=27 n=20
*Post hoc bonferroni a/c (p=0.004), a/b (p=0.04), b/c (p=0.70)
Table llI: Plasma magnesium and zinc levels of colicky infants according to the feeding pattern.
Exclusively breastfeeding n=34 Breastfeeding plus formula n=15 P
Magnesium levels (mg/dl) 2.49 + 0.32 2.55 + 0.21 0.610
Zinc levels (mg/dl) 58.68 + 9.19 57.63 + 13.27 0.480

age, maternal work and education status, mother’s weight
gain during pregnancy, presence of gestational diabetes,
preeclampsia history and maternal smoking status. The mean
age of the control group (63.5 + 19.8 days) was higher than the
colic group (51.6 + 18 days) (p=0.02) (Table I).

Plasma Mg levels (mg/dl) of the infants were not different between
study group (2.46+0.27) and controls (2.37+0.25) (p=0.70).
Mg levels were higher in the herbals group (2.68+1.90) than
the study group and controls (p=0.04, p=0,004; respectively).
Plasma Zn levels (mg/dl) of the infants were not different
between the groups (p=0.36). Plasma Mg and Zn levels of the
mothers were also not different between the groups (p=0.61,
p=0.22; respectively) (Table II).

Four parents in the herbals group (33%) reported that they get
benefit from the Mg-contain herbals, but Mg levels was similar
with the parents who reported that they do not get benefit (67 %)
[Plasma Mg levels 2.71 £ 0.13; 2.67 + 0.21 mg/dI respectively]
(p=0.79).

Plasma Mg and Zn levels of colicky infants were not different
between the exclusively breastfeeding and breastfeeding plus
formula feeding groups (p=0.61, p=0.48; respectively) (Table lIl).

DISCUSSION

Infantile colic occurs in the first 3 months of life, especially in the
periods that melatonin effect is expected and improves during
the 3-6th months which circadian rhythm develops. Although
it was thought to be a physiological process, not seen in each
baby or having different severity in every baby, suggesting the
existence of certain factors that could affect levels of melatonin.
Rate of the melatonin formation depends on the activity of

arylalkylamone-N-acetyltransferase (AANAT) and its activity
needs magnesium (Mg) and zinc (Zn) as cofactors (8-10). There
are studies indicating that decreased melatonin levels in the
absence of Mg and Zn and elevated levels after replacement
(10-13). Increased AANAT activity was also reported in rats
with Mg supplementation (10). Biological clock and magnesium
status are also reported to be linked (17, 18). On the other
hand, independently of melatonin, magnesium has function
on muscle contraction/relaxation, neurotransmitter release,
neuromuscular impulse conduction and its deficiency cause
irritability, sleep disorders, and muscle spasm (14). Low levels
of magnesium have also been found to be associated with
migraine such that infantile colic has been accepted early sign
of migraine (19,20). Zinc deficiency also leads to sleep disorders
and neurobehavioral abnormalities (15, 16). For these reasons,
it was thought that colicky infants may have lower plasma Mg
or Zn levels than healthy controls and this could be the cause of
colic symptoms. In this study, we aimed to compare plasma Mg
and Zn levels of colicky infants with healthy controls.

None of the infants or mothers included into the study, had
history of Mg treatment. However, 12 colicky infants were
given herbal supplements (cumin or fennel tea) by their families
for colic symptoms, and they were evaluated as a subgroup.
Although the amount and duration of the herbal supplements
were not known, because 2 grams of fennel seeds contain 8
mg Mg, 2.1 gr cumin seeds contain 8 mg Mg they could affect
plasma Mg levels (21). Thus, Mg levels of infants who were
given herbal tea were higher than the controls and the study
group. Plasma Mg levels of the mothers were also searched as
the mothers’ levels would affect the plasma Mg levels of their
babies and no difference was found between the groups (Table
Il). Higher Mg levels in the herbal group could be due to cumin
or fennel teas in this study.
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Both pregnancy and lactation periods are risky periods for
hypomagnesaemia (22). However, in this study there was no
case with hypomagnesaemia neither in mother nor in the infant
groups.

It is difficult to determine the exact Mg levels in the body.
Despite the reduction in total plasma Mg levels in the cases
with Mg deficiency, plasma Mg levels may also be measured as
normal (23, 24). However, the most commonly used method to
analyze the plasma levels. In the studies of adults, it has been
shown to be effective to use Mg, for example in acute migraine
headaches (14, 25). For infants it is not reliable to use direct
Mg supplementation, preliminary we aimed to compare plasma
levels. However, there were infants in the study group that their
parents had used herbal tea for colic. Although the amount and
duration of the herbal supplements were not known, we found
that Mg levels of the infants who were given herbals were higher
than controls. According to the parents reports 4 colicky infants
get benefit from the Mg containing herbals and 8 not. Their Mg
levels were also not different, but the number of groups was
small. Herbals are used as a traditional soothing method to relief
gastrointestinal symptoms and its effectiveness is not clear for
infantile colic (26). However, their relaxing mechanism is also
not clear. In a study, an emulsion of 0.1% of fennel seed oil
was compared with placebo and after a 7-day trial, a significant
improvement in colic symptoms and cumulative crying time
was observed (27). In further prospective studies, mothers
should be followed from the pregnancy periods in terms of Mg
deprivation and effect of Mg supplementation to the mothers or
infants may be needed to be searched with larger numbers of
the infant and colic severity should be followed.

Plasma Zn levels of infants and mothers were not different
between the colicky infants and controls in this study. None of
the infants or mothers included into the study, had also history
of Zn treatment. Ten of the infants were given both Mg and Zn
containing food supplement and this group was excluded from
the analysis. On the other hands, Zn levels of the mothers and
infants were observed lower than the expected normal values.
In the literature, significant decreases in the levels of zinc during
pregnancy and a progressive decline in the zinc concentrations
of breastmilk as the duration of lactation increased was reported
in developing countries (28). Similarly, with Mg, effect of Zn
supplementation may be needed to be searched in prospective
studies.

There are some limitations in this study. As mentioned above, it
is difficult to determine the exact Mg and Zn levels via plasma.
Another limitation of this study is that, we could not measure
melatonin levels together with plasma Mg and Zn levels.
Because of the daily melatonin secretion is rhythmic, has a
short half-life, not stored and affected from light, measurement
of melatonin levels could not be possible.

In this study, there was no difference in terms of sex, birth
weight, current weight, birth order, gestational age, nutritional
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status, maternal age, paternal age, maternal work and
education status, weight gain during pregnancy, gestational
diabetes, preeclampsia history and maternal smoking features
between the groups. The mean age of the control group was
found to be greater than the colic group; but this strengthened
the study as it indicated that absence of colic symptoms in the
control group. Plasma Mg and Zn levels of colicky infants were
also not different according to the feeding pattern (exclusively
breastfeeding vs breastfeeding plus formula feeding).

This is the first study investigating the plasma levels of
magnesium and zinc in colicky infants. Plasma Mg and Zn
levels of colicky infants and their mothers’ were not different
from healthy controls in this study. However, further studies with
larger numbers are needed to determine the effect of Mg or Zn
supplementation on colic severity.
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